Introduction: Progressive deterioration in patients with amyotrophic lateral sclerosis (ALS) has a major impact on their health-related quality of life (HRQOL). The objectives of this study are to evaluate HRQOL in a sample of patients diagnosed with ALS and estimate the predictive capability of a set of sociodemographic variables for the different scales covered by a general health survey.
Introduction
Patients' degree of health and health-related quality of life (HRQoL) are increasingly important as means of estimating the results of healthcare programmes or interventions. Although there is no consensus on the definition of HRQoL, most authors maintain that it is a subjective, multidimensional concept according to which health is associated with a number of factors rather than being defined as the mere absence of illness. The definition of HRQoL proposed by Shumaker and Naughton (1995) in a review of existing definitions may be one of the most useful: ''people's subjective evaluations of the influences of their current health status, health care, and health-promoting activities on their ability to achieve and maintain a level of overall functioning that allows them to pursue valued life goals, and that is reflected in their general well-being''. 1 The most relevant dimensions related to HRQoL are social, physical, and cognitive function; mobility and personal care; and emotional well-being. This definition is based on an individual's impression of his or her health, and it is often used interchangeably with the concept of self-perceived health. The construct of HRQoL is therefore an overarching and multidimensional concept referring to both objective conditions and subjective components, and these include all relevant and health-related aspects of the patient's life. 2 Nevertheless, this construct has undergone significant developments as it has evolved from offering an awarenessraising perspective to becoming an agent for change. In this way, it has had an impact on health policy, clinical practice, and the evaluation of healthcare services, as a means of identifying outcome-predicting variables. 3 One of the neurodegenerative diseases with the most serious effects on HRQoL is amyotrophic lateral sclerosis (ALS). ALS is an incurable progressive neuromuscular disorder with an incidence of approximately 2 out of 100 000 residents. 4 In advanced stages of the disease, patients present complete paralysis accompanied by exaggerated deep tendon reflexes as a result of loss of inhibitory control over muscle. Cognitive dysfunction also arises in 20% to 50% of all cases, and dementia in 5% to 15%. Most of these cases are frontotemporal dementia, with executive dysfunction and behavioural changes. At the same time, other brain functions remain unaltered, including intelligence and sensory perception; likewise, there are no changes in motor neurons that control extrinsic eye muscles or the muscles responsible for sphincter control. 5, 6 Death by respiratory failure occurs 2 to 4 years after onset of symptoms, although between 5% and 10% of patients may live for a decade or more. 7 Age at onset is typically between 43 and 52 years. 8 Patients with ALS suffer from multiple symptoms including pain, fatigue, dyspnoea, and sialorrhoea. Emotional challenges are also extreme, involving loss of independence, loss of the ability to communicate, and hopelessness. ALS elicits a progressive decrease in autonomy and increased need for assistance in all activities of daily life. Carers must also dedicate increasing amounts of time to patient care, and their social and personal burden increases 9,10 as their task becomes more psychologically and emotionally difficult. 11, 12 If the patient effectively loses the ability to communicate, a carer may feel intellectually and emotionally isolated. 13, 14 Emotional lability is experienced by at least 50% of this patient population, but it is not correlated with cognitive impairment.
The functional disability resulting from this type of disease is such that after a few years of disease progression, many patients present significant decreases in both autonomy and in HRQoL. For this reason, daily care for patients rests with family members in most cases. This situation contributes to a lower quality of life in the family unit, and its economic impact is also significant. As a result, healthcare planning for this group of patients and their families should be oriented towards preserving HRQoL for patients as much as possible, and towards providing support for families involved in caregiving tasks. 4, 9, [17] [18] [19] [20] [21] Factors such as perceived physical health, psychological state, independence levels, social relationships, and relationship with surroundings are vital to our success in the complex task of providing quality of life standards for these patients and their families.
For all these reasons, the objectives of this article are as follows: (a) to describe the specific characteristics of selfperceived health in a sample of patients diagnosed with ALS, using the SF-36 questionnaire as an assessment tool and (b) to estimate the predictive ability of a set of sociodemographic variables for the different dimensions that make up the questionnaire.
Patients and methods
This transversal study included 63 patients diagnosed with ALS. Patients were recruited with the help of patient associations from 7 Spanish autonomous communities. In addition, we contacted members of the epidemiological network for research into rare diseases at Instituto de Salud Carlos III. In order to participate, patients had to meet the El Escorial World Federation of Neurology criteria for the diagnosis of ALS, 22 and that diagnosis had to have been confirmed by a neurologist. Both patients and carers provided their informed consent before participating in the study. The procedure was approved by local clinical research ethics committees.
The study was based on information provided in the form of 2 self-administered surveys that were sent to patients and carers by physical mail. Participants who did not respond to the first mailing received a reminder 8 weeks after the surveys had been sent.
The first questionnaire collected sociodemographic information, including sex, age, time since diagnosis, carer presence, and employment status. Patients were grouped into 3 age ranges: 55 and younger, 56 to 66, and older than 66. Time since diagnosis was also classified into 3 groups: 18 months or less, between 18 months and 3 years, and more than 3 years. Employment status was presented as 4 categories: actively employed, home-maker, on temporary or permanent disability leave, or retired.
The second questionnaire evaluated the HRQoL of participants using the Spanish version of the SF-36 Health Survey. 23, 24 This questionnaire was developed for use in the Medical Outcomes Study, which contains a full battery of questionnaires that cover 40 health concepts. 25 The questionnaire was modified in 1989 and once again in 1992 to give it its current form. 26 The 1992 modification has given rise to different 12-item, 20-item, and 24-item versions, as well as a preference-based utility index (SF-6D). Despite the above, the 36-item version remains the most widely used in research and in the evaluation of clinical results. It is applicable to both the general population and to specific patient groups. 27 SF-36 is a generic 36-item instrument that covers 8 health dimensions and profiles the patient's state of health. Its items detect both positive and negative aspects of health. For each dimension, items are coded, added up, and transformed into scores on a scale of 0 (the poorest state of health for that dimension) to 100 (the best state of health). This questionnaire was designed to deliver a global index. Its adaptation for the population of Spain has been shown to have good reliability and validity levels, and it is culturally equivalent to versions used in other countries. 28 Furthermore, there are reference values for SF-36 scores in the general Spanish population which offer the possibility of evaluating the impact of the disease and the benefits of the health services both qualitatively and quantitatively. [29] [30] [31] When analysing results, we used descriptive and exploratory data analysis methods applied to the different study variables. For comparison of means, t-tests were used according to needs of the study and the suitability of those tests with regard to the stated objectives.
Correlations between the different dimensions of the scale were estimated using Pearson's correlation coefficient.
Likewise, we created a stepwise linear regression model to estimate the predictive ability of each of the sociodemographic study variables on each of the dimensions included in SF-36. The model was tested for goodness of fit using the determination coefficient (R 2 ). The test of whether the adjusted regression model explained a significant part of overall variability was performed using regression analysis of variance. We recorded confidence intervals, t-test values, and the coefficients' significance levels. We also checked for data linearity, homoscedasticity, and normality using residual analysis. The Durbin-Watson statistic for serially correlated residuals was applied, along with methods for determining variance inflation factor (VIF) and tolerance.
Results
A total of 63 patients diagnosed with ALS responded to the questionnaires. Men accounted for 55.4% (n = 33) and women, 47.6% (n = 30) of this total. Participants' ages ranged from 21 to 78 years (mean ± typical deviation = 59.10 ± 10.30); 88.9% of the patients were married or had a domestic partner (n = 56) while 11.1% (n = 7) lived alone. The most common employment situation in this sample was one of temporary or permanent disability leave, accounting for 49.2% of the population (n = 31). This was followed by retirement in 27% (n = 17), home-making in 17.5% (n = 11), and active employment in 1.6% (n = 1). Three patients (4.8%) did not answer the question. Patients had been diagnosed 18 months ago or less in 34.9% of the cases (n = 22); between 18 months and 3 years in 28.6% (n = 18); and more than 3 years ago in 30.2% (n = 19). Four patients (6.3%) answered 'unknown' or left the question blank.
Carers assisted 77.8% of the patients (n = 49), leaving 14 patients without carers (22.2%). Carers were predominantly female (in 44.4% of the total cases; n = 28), with 28.6% of the total cared for by men (n = 18). Three patients (4.8%) did not specify carer sex. The highest correlation between different dimensions of the SF-36 was between the mental health and vitality dimensions (0.733); the lowest correlation was between emotional and physical role functioning (0.342). The statistical significance level was 0.01 in both cases. An important observation is that emotional role functioning, general health, and social role functioning all show positive, significant correlations to each of the dimensions in the questionnaire. Bodily pain is the dimension with the lowest number of significant correlations (see Table 1 ).
Descriptive results for the SF-36 dimensions are shown in Table 2 ; mean scores for the different SF-36 dimensions are displayed by sex in Table 3 and age range in Table 4 . As we see, the mean score for all dimensions is higher in men than in women. Regarding age, mean scores were higher in the youngest age range (younger than 56) except for the physical role and general health dimensions, whose highest means were found in the middle age range (patients between 56 and 66).
In the next section, we will explain the significant differences among sociodemographic study variables with regard to each of the SF-36 dimensions.
-Physical functioning. This dimension showed significant differences in employment status (t[13] = 2.639; P = .020) with higher scores among retired patients. This was also true of carer presence (t[16] = −2.454; P = .026), with scores being higher among patients without carers.
-Physical role functioning. There were significant sex differences, with men presenting higher scores (t[28] = 2.140; P = .038). Age differences were also significant (t[25] = 2.10; P = .046) with higher scores among patients in the middle age range (56-66 years). -Bodily pain. There were significant differences for the age variable (t[34] = 2.565; P = .015). Scores were higher among patients younger than 56. There were also significant differences associated with carer status (t[61] = 2.699; P = .009) as patients without carers had higher scores. Scores were also higher for times since diagnosis of 18 months or less (t[38] = −2.137; P = .036). -General health perceptions. In this dimension, there were only significant differences for employment status (t[21] = 2.129; P = .044), with scores being higher for retired patients. -Vitality. This dimension showed higher scores in patients younger than 56 (t[32] = 2.168; P = .038). There were also significant differences for employment status (t [33] = −3.843; P = .001), with higher scores among patients on permanent or temporary disability leave. -Social role functioning. Once again, age effect was significant in this dimension with higher scores among patients younger than 56 years (t[31] = 3.155; P = .003); employment situation also showed significant differences, with higher scores in patients on permanent or temporary disability leave, as seen in the previous dimension (t [29] = 2.160; P = .039). Lastly, taking into account the sociodemographic variables that accounted for significant differences in some of the dimensions making up the scale, we performed stepwise linear regression (Table 5) . 
Discussion
Few studies have examined HRQoL among patients with ALS in Spain, [32] [33] [34] despite the recent appearance of a growing number of international articles on HRQoL and ALS. 35 Furthermore, most of the studies that do exist have small sample sizes. This situation seems to be linked to both the low frequency of the disease and ALS patients' low rates of participation in this type of study.
The challenges we find when recruiting patients with rare diseases like ALS (low volumes of patients, geographical dispersion, etc.) may not be the same challenges and obstacles as those that arise in the study of other groups of patients with more common diseases. 36 This is why researchers, when identifying and later recruiting potential participants in studies of patients with rare diseases, should use a variety of strategies favouring recruitment. On some occasions, these strategies may even differ from those we typically use to recruit patients with more frequent diseases. 37 Such strategies include locating patients with the help of patient associations and support groups, which has been proved an effective means of recruitment. 37, 38 Most studies that focus on HRQoL in ALS have sample sizes similar to or smaller than the sample in our study. 34, [39] [40] [41] Nevertheless, the characteristics describing our participant sample (mean age and age range, sex distribution, degree of disability leave, and need for care) are in line with the general characteristics found in international literature on patients with ALS, 33, 40, 42, 43 and with the descriptions of patients belonging to the Spanish Association for Amyotrophic Lateral Sclerosis. This observation, together with the fact that sample sizes found in international literature are also small, make the results from this study comparable to those from earlier studies. 41, 44 Likewise, the use of standard instruments for measuring health (HRQoL) is being increasingly promoted as a fundamental way to gauge outcomes, whether in clinical trials or in surveys or descriptive studies like our own. In particular, the SF-36 is a widely used tool for measuring state of health, and it has been found to be useful and appropriate in patients with ALS. As earlier studies have shown, 44, 45 the SF-36 questionnaire used in ALS patients has discriminant ability for the different dimensions it measures.
Our study found positive and significant correlations between 'emotional role functioning', 'general health perceptions', and 'social role functioning' and all dimensions on this questionnaire. This leads us to believe that these aspects could greatly affect perception of HRQoL in these patients. Results include very low values for 'physical functioning' and 'physical role functioning', which clearly shows that patients have marked physical limitations, especially those affecting activities of daily life. Significant sex-related and age-related differences were also detected in these dimensions. The 'physical role functioning' dimension demonstrated significant sex differences, with men experiencing less interference with work and activities of daily living. Significant age differences were also detected for this dimension. Participants aged 56 to 66 (the middle range) experienced fewer difficulties on this dimension.
Significant differences in the 'physical functioning' dimension were related to the patient's employment situation; the best scores were found among pensioners and patients who did not need carers. These results do not concur with those obtained for 'social role functioning', 'emotional role functioning', and 'mental health', and this fact reinforces the concept of the well-being paradox described for ALS. 32, 41, 46 These dimensions also show significant differences for some of the sociodemographic variables under study. In the 'social role functioning' and 'mental health' dimensions, the youngest patients and those on temporary or permanent disability leave had the best overall well-being and the lowest impact on social life. Based on these results, we can deduce that those patients on disability leave still had some contact with workplace and/or social activity.
The time since diagnosis variable is perhaps the most closely linked to the well-being paradox mentioned above. In our study, the highest scores on the 'mental health' dimension were found in patients with the longest times since diagnosis (more than 3 years). One explanation for this paradox may be the changing degrees of importance which patients attach to the different dimensions of selfperceived quality of life when they are in advanced or even terminal stages of the disease. It is possible that the development of coping strategies allows them to focus on and emphasise emotional and spiritual aspects of their lives that promote their mental health and morale (emotional role functioning), despite the physical impairment caused by rapidly progressing disease. These findings therefore call for meticulous evaluation and clinical management to improve the well-being of patients and their families. 32, 41, 45 On the other hand, some authors have pointed out that some dimensions of the SF-36 may not be sensitive enough to measure change (deteriorating health) in patients with severe chronic illnesses or very elderly patients. 35 This question was also raised by our study, since the 'general health perceptions' dimension, which was highly correlated with all other dimensions on the questionnaire, showed no significant differences for any of the sociodemographic study variables.
Regarding the variables explaining scores on the questionnaire, we observed that carer presence had an impact on a large part of the scores in the sample. Patients without carers assigned higher ratings to their HRQoL than patients who required assistance. As a result, presence of carers seems to be the best predictor of self-perceived quality of life among these patients.
In contrast, we find 2 dimensions that seem to be unaffected by carer presence. These are 'vitality', for which employment situation is the variable explaining only a low percentage of the variance, and 'mental health', for which time since diagnosis and age explain part of the variance.
These results may indicate that, given a lack of effective and proved therapeutic procedures for treating ALS and in light of the low availability of treatments that change the clinical course of the disease, measuring HRQoL may be a useful, valid, and practical strategy for understanding the response to symptomatic treatments and rehabilitation strategies that improve quality of life for these patients. 35, 47 Despite the limitations we listed for the recruitment process and sample size, this study provides relevant information about HRQoL in patients with ALS in our setting. It underlines the utility of SF-36 for this purpose and provides policy-makers and healthcare professionals with a profile of the needs of ALS patients and their families to permit revising the treatment strategies that improve and optimise their HRQoL.
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